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Abstract of JP2002061031 

PROBLEM TO BE SOLVED: To provide a 
bulky polyester conjugate fiber exhibiting high 
bulkiness and excellent crimp developing 
ability, scarcely developing thin crepes 
whether twistless or soft twist and capable of 
obtaining a fabric having a high quality and 
excellent in a soft stretching property. 
SOLUTION: This bulky polyester conjugate 
yarn is characterized in that the conjugate yarn 
is composed of two or more kinds of polyester 
polymers in which at least one component is a 
polyester consisting mainly of polytrimethylene 
terephthalate and is constituted of a conjugate 
fiber in which temperature exhibiting maximum 
of shrinkage stress is >=1 10 deg.C and 
maximum value of shrinkage stress is >=0.15 
cN/dtex and the yarn has >=30 cc/g bulkiness 
and <=2.0 U% Uster irregularity. 
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(57) [Abstract ] 

[Problems to be Solved by the Invention ] 

High bulk crimp-manifesting ability power which is superior 
is shown, bulk polyester composite fiber whose it is possible 
to obtain cloth which emboss of yoryupitch is difficult to 
reveal even with untwisted -soft twist , in high quality in the 
soft stretch is superior is offered. 

[Means to Solve the Problems ] 

It consists of polyester polymer of 2 kinds or more , with 
polyester where at least the one component designates poly 
trimethylene terephthalate as main component , temperature 
which shows the peak of shrinkage stress being 110 deg C or 
greater , from conjugate fiber where at sametime maximum 
value of shrinkage stress is 0. 1 5 cN/d tex or more 
configuration with the composite fiber which is done, degree 
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30 cc/g or greater , Uster unevenness U% are 2.0 or below as 
feature 
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[Claim (s )] 
[Claim 1 ] 

It consists of polyester polymer of 2 kinds or more , with 
polyester where at least the one component designates poly 
trimethylene terephthalate as main component , temperature 
which shows the peak of shrinkage stress being 1 10 deg C or 
greater , from conjugate fiber where at sametime maximum 
value of shrinkage stress is 0. 1 5 cN/d tex or more 
configuration with the composite fiber which is done, degree 
of bulky bulk polyester composite fiber . which designatesthat 
30 cc/g or greater , Uster unevenness U% are 2.0 or below as 
feature 

[Claim 2 ] 

extension and retraction elongation after heat treatment being 
30% or more , bulk polyester composite fiber . which is 
statedin Claim 1 which designates that at same time extension 
and retraction modulus is 85%or more as feature 

[Claim 3] 

It stated in Claim 1 or 2 which designates that it is a 
side-by-side type conjugate fiber or a eccentric core-sheath 
composite fiber where conjugate fiber consists of polyester 
polymer of 2 kinds as feature bulk polyester composite fiber . 

[Claim 4 ] 

bulk polyester composite fiber . which is stated in any one 
claim of Claim 1 ~3 which designatesthat minimum value of 
differentiation Young&apos;s modulus with elongation 
3-10% shows 15 cN/d tex or less asfeature 

[Claim 5 ] 

bulk polyester composite fiber . which is stated in any one 
claim of Claim 1 -4 which designatesthat elongation at break 
after boiling water treatment is 100% or more as feature 

[Claim 6 ] 

On one hand, when it allots polyester A which designates 
poly trimethylene terephthalate as main component , allotting 
polyester B which possesses fiber formability in 
other ,mu!ticomponent spinning it does, after each inherent 
viscosity (IV ) next formula (1) - makes composite fiber with 
combination which fills up (3), receiving with spinning rate 
1 OOOm/min or higher ,drawing with draw ratio of 65% or 
more of maximum draw ratio , continuing, as itadministers 
relaxation treatment with relaxation ratio 3-15%, After 
drawing zone and/or relaxation treatment with temperature 
1 10 deg C or greater heat treatment manufacturing method . 
of bulk polyester composite fiber whichdesignates that it does 
as feature 
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Specification 
[0001] 



However, inherent viscosity of polyester A which designates 
inherent viscosity (IV ) Xrpoly trimethylene terephthalate of 
Y: fiber-forming polyester jpl 1 B as main component (IV ) 

[Claim 7 ] 

manufacturing method . of bulk polyester composite fiber 
which is stated in Claim 6 which designatesthat inherent 
viscosity (IV ) of fiber-forming polyester jpl 1 B fills up next 
formula (4) as feature 

Y*0.7*** (4) 

[Claim 8 ] 

surface roughness of feed roll which is used for relaxation 
treatment with mirror surface roll of 1 S or less, stated in 
Claim 6 or 7 which designates that surface temperature of said 
roll is designated as 70 deg C or less as feature manufacturing 
method . of bulk polyester composite fiber 

[Claim 9 ] 

In order for yarn tension with relaxation treatment zone to 
become 0.05 cN/d tex or less,relaxation ratio is set, 
manufacturing method . of bulk polyester composite fiber 
which is stated in any one claim of Claim 6 -8 which 
designates that crimp is revealed in traveling yarn as feature 

[Claim 10 ] 

cloth . which designates that bulk polyester composite fiber 
which is stated in any one claim of Claim 1 -5 to which twist 
coefficient K is administered untwisted or medium twist 0 - 
1 0000 at least is used for part as feature 

However, fineness of twist number , D:yarn of twist 
coefficient K=TX D<sup>0.5</sup>T:fiber length per meter 
(dtex ) 



[Description of the Invention ] 
[0001] 
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[Technological Field of Invention ] 

It is something regarding bulk polyester composite fiber 
which can give texture where as soft stretch is given occasion 
where it makes cloth with the crimp-manifesting ability power 
which is superior, because it is a non torque , emboss 
isdifficult to reveal this invention, with soft resistant hand has. 

[0064] 

Working Example 2 
Working Example 3 

relaxation ratio with stretching process 9% and 5% other than 
doing, you appraisedwith method which is similar to Working 
Example 1. 

Result is shown in Table 1 . 

yarn tension of relaxation treatment zone at time of relaxation 
ratio 9% with 0.02 cN/d tex, relaxation ratio 5% was0.04 
cN/d tex. 

Working Example 2 of relaxation ratio 9% similarity to 
Working Example 1 , showed bulk and extension and 
retraction characteristic which are superior. 

In addition, Working Example 3 of relaxation ratio 5% 
showed high extension and retraction characteristic in the 
Working Example 1 or more , but as because degree of bulky 
is low, it is lacking alittle in swelling and softness , somewhat 
emboss occurred in weave . 

[0065] 

Working Example 4 
Working Example 5 

inherent viscosity (IV ) which 0.35 weight % contains 
titanium dioxide as matting agent otherthan 1 .38 homo PTT 
and inherent viscosity (IV ) which 0.35 weight % contains 
titanium dioxide combine of homo PTT of 0.85 (melt 
viscosity 620poise ) you appraised with method which 
issimilar to Working Example 2 , Working Example 3. 

Result is shown in Table 1 . 

relaxation ratio with stretching process as for 9% Working 
Example 4 bending of spinneret directly below wassmall, 
yarn producing behavior satisfactory. 

In addition it showed bulk which is superior, there was not 
emboss standing to weave , also quality was satisfactory. 

relaxation ratio both extension and retraction characteristic , 
bulk being something which is inferior a little,somewhat 
emboss standing revealed 5% Working Example 5 in weave 
surface , but thosewhere is superior than conventional PET 
/PET side-by-side converging die yarn . 
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[0075] 

Working Example 10 
Working Example 1 1 

inherent viscosity (IV ) which 0.35 weight % contains 
titanium dioxide homo PTT and the inherent viscosity (IV ) of 
1.50 (melt viscosity 1340poise ) 0.60 (melt viscosity 
950poise ) and other than combining of homo PET of0.5 1 
(melt viscosity 540poise ), you appraised with method which 
is similar to Working Example 9. 

Result is shown in Table 2 . 

inherent viscosity (IV ) of homo PET 0.60 Working Example 
10 and inherent viscosity (IV ) as for yarn producing behavior 
of 0.51 Working Example 1 1 in each case was satisfactory. 

In addition, both bulky characteristic , extension and 
retraction characteristic being satisfactory, as for sample 
ofespecially Working Example 1 1 extension and retraction 
characteristic was superior. 

[0081] 

Working Example 14 
Working Example 1 

It drew up tubular knit so making use of bulk polyester 
composite fiber which is acquired, itadministered relax 
scouring , stain with 98 deg C this with conventional method , 
finish set did. 

cloth which it acquires surface is high quality and also, stretch 
which is superior was shown. 

[0082] 

Working Example 1 5 
Working Example 16 
Working Example 1 

So 300 t/m (twist coefficient K:2750, Working Example 15 ), 
administering S/Z-twist of 1000 t/m (twist coefficient K:9165, 
Working Example 16 ) to bulk polyester composite fiber 
which is acquired respectively, it made weft , it produced the 
plain weave in warp 1 10 dtex , 48filament making use of PET 
drawn fiber (boiling water shrinkage 6% ) usually. 

This with 98 deg C with relax scouring , 160deg C 
intermediate set after doing, 1 5 weight %reduction amount 
itdid with 3% NaOHhot water solution with conventional 
method , furthermore administered stain and did finish set . 

As for cloth which it acquires those which in each case in the 
soft are superior in stretch . 

In addition, those of twist number lOOOt/m became fine 



Page 1 1 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2002061031A 



2002-2-28 



fco 

[0002] 

[ft*<7)ft«] 

«j£<ami**Lri^. 

[0003] 

mm* ®M*\z#i)<5is*>&<D&&mm£ 

[0004] 

*fc, 7K»Jxxx;ugSftlc{gmiPX^ ffiL. in 

*y. nfci=xhuy*tt*tt*-r**ft*<* 

So 

«ei4<fcy . utt^jSitftys^wiaA^fc*. 



c^A.Mi* s/z iRytrsct-oNu* 

[0005] 

7Ky^L/*>*iiii^ciis*ix**fflt^ 
fc»ttjsiB*attJKyxx^^*it4<ii^a 

Afttt«ftgEtt#uxx7ii4iita. ba»c 
«fcy»tt6<«a-r*A\ fc4iM*»*i«imj:y 

y, a«o>is«»x*ittBgij**t**a)T?fc 

So 



unevenness surface and showed texture which is suited for 
Spring and Summer material which has refreshing feel . 

[0002] 

[Prior Art ] 

polyester is developed including mechanical property , 
because various it haspossessed characteristic which is 
superior clothing application widely furthermore. 

In addition, in order to give stretch to also polyester cloth with 
the stretch boom of recent years, various methods is adopted. 

[0003] 

There is a method which blend does elastic fiber of 
polyurethane type in the for example weave , grants stretch . 

But, when polyurethane type fiber is done blend , texture to 
be hard as the property of polyurethane peculiar , as texture 
and drape of weave decrease,be difficult to dye to disperse 
dye for polyester , problem of pollutionhang on. 

Because of that, dyeing step not only becoming complicated, 
such asstrengthening reduction washing stain doing was 
difficult in desired shade . 

[0004] 

In addition, there is a method which grants stretch to weave 
byusing fiber which administers false-twisting to polyester 
fiber , reveals the twisting/untwisting torque . 

But, as false-twist yarn is attached and * * is an impression, 
there is a tendency which torque transfer is easy to make 
emboss of the weave surface , there is a problem which is 
easy to become weave deficiency . 

Because of this , torque balance is taken by fact that it makes 
heat treatment and S/Z-twist , also balance doing deficiency is 
done in the stretch and emboss standing, but it had become 
problem for the stretch to decrease too in general. 

[0005] 

On one hand, latent crimp expression polyester fiber which 
utilizes side-by-side converging die as method whichdoes not 
use polyurethane type fiber and false-twist yarn , is proposed 
various . 

crimp reveals latent crimp expression polyester fiber , with 
heat treatment , or or it is somethingwhich possesses capacity 
which microscopic crimp reveals from before heat treatment , 
the conventional false-twist yarn is something which is 
distinguished. 
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[0006] 

In for example Japan Examined Patent Publication Sho 
44-2504disclosure and Japan Unexamined Patent Publication 
Hei 4- 308271 disclosure , in side-by-side converging die 
yarn , Japan Unexamined Patent Publication Hei 
5-295634disclosure of polyethylene terephthalate-based rate 
(Below PET you abbreviate. ) whichpossesses intrinsic 
viscosity difference or limiting viscosity difference homo 
PET side-by-side converging die yarn of copolymerized PET 
of high shrinkage is stated from that. 

If latent crimp expression polyester fiber a this way is used, 
certainly it can obtain stretch of certain extent , but case 
where it makes weave stretch becomes the unsatisfactory , 
there was a problem that satisfactory stretch weave is difficult 
to be acquired. 

As for this, as for kind of side-by-side converging die yarn 
which was inscribed crimp-manifesting ability powerin weave 
restraint is low, is because or crimp limpness it is easy with 
external force . 

side-by-side converging die yarn like polyurethane type fiber 
is not to utilize stretch with extension and retraction of fiber 
itself, extension and retraction of three-dimensional coil 
which it occurs with shrinkage difference between conjugate 
polymer is utilized in stretch . 

Because of this , when heat treatment is received under weave 
restraint wherecontraction of for example polymer is 
restricted heat-set it is done that way,in order to lose 
contraction talent above that, coil does notreveal in fully , it is 
thought that above-mentioned problem occurs. 

[0007] 

In addition, side-by-side converging die yarn which utilizes 
poly trimethylene terephthalate and polybutylene 
terephthalate-based resin rate isstated in Japan Examined 
Patent Publication Sho 43-19108disclosure . 

If method which is stated in this Japan Examined Patent 
Publication is used, it is possible togive suitable stretch , but 
because tendency crimp between single fiber toassemble is 
strong, with coil crimp in contraction force with 
anisotropy ,because of that emboss of yoryu condition reveals. 

In addition, at point where these inventors retested, dye 
splotch occursdue to thread clump which is thought that it 
originates in spinning rate being low, also problem that was 
ascertained quality is bad. 

[0008] 

[Problems to be Solved by the Invention ] 

As this invention, yarn-spinning , drawing or other yarn 
producing behavior being satisfactory, is not dye 
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[0010] 

(2>iMBsa«>#iB#ft*j&« 30%jy±r-fcy, 
**1MB(i)E«©*»ttiKyx**JU*«* 

[0011] 

(3) H£liiHtA< 2 WWWJxxx^**** 
[0012] 

(4) #S3~10%T»©«^J"V>^*a>*/J^fflA< 15 
cN/dtex JilT^^-rct^^att SfIfB(lH3) 



[0013] 

4Ci:*1*tti:-r*«(HE(lH4)a)L^4t^ 1 31 



pollutionwhich becomes problem with polyurethane blend , 
improves crimp-manifesting ability power under weave 
restraint which becomes problem with conventional polyester 
latent crimping behavior fiber and false-twist yarn , issuperior 
in stretch , revelation of emboss is little, furthermoreit is 
something which offers bulk polyester composite fiber which 
can acquire cloth of high quality whose dye splotch 
occurrence is little. 

[0009] 

[Means to Solve the Problems ] 

In order before to solve problem which was inscribed, this 
invention adopts following configuration . 

namely, 

(1) It consists of polyester polymer of 2 kinds or more , with 
polyester where at least one component designates poly 
tri methylene terephthalate as main component , temperature 
which shows the peak of shrinkage stress being 1 10 deg C or 
greater , from conjugate fiber where at sametime maximum 
value of shrinkage stress is 0.15 cN/d tex or more 
configuration with the composite fiber which is done, degree 
of bulky bulk polyester composite fiber . which designatesthat 
30 cc/g or greater , Uster unevenness U% are 2.0 or below as 
feature 

[0010] 

extension and retraction elongation after (2) heat treatment 
being 30% or more , bulk polyester composite fiber . which 
isstated in aforementioned (1) which designates that at same 
time extension and retraction modulus is 85% or more as 
feature 

[0011] 

Hajime bulk polyester composite fiber . which is stated in 
aforementioned (1) or (2)which designates that it is a 
side-by-side type conjugate fiber or a eccentric core-sheath 
composite fiber where (3) conjugate fiber consists of 
polyester polymer of 2 kinds as feature 

[0012] 

Description above which designates that minimum value of 
differentiation Young&apos;s modulus with (4) elongation 
3-10% shows 15 cN/d tex or less as feature (1) - bulk 
polyester composite fiber . which is stated in any one claim of 
(3) 

[0013] 

Description above which designates that elongation at break 
after (5) boiling water treatment is 100% or more as feature 
(1) - bulk polyester composite fiber . which is stated in the 
any one claim of (4) 
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tzt%&ft'£t>'eT*&£&tLs #j*ilJt 1000m 
/ftU±X*S\$^tz'&.m*m*te®<D 65% 
^(D^T'SftL.aiiiLr'J^^X^ 3-1 

fcck^/cli'J^^XffllS^lcSJt 110 deg 



[0015] 



[0014] 

When it allots polyester A which (6) on one hand designates 
poly trimethylene terephthalate as main component , allotting 
polyester B which possesses fiber formability in the other , 
multicomponent spinning it does, after each inherent viscosity 
(IV ) next formula (1) - makes the composite fiber with 
combination which fills up (3), receiving with the spinning 
rate lOOOm/min or higher , drawing with draw ratio of 65% or 
more of maximum draw ratio , Continuing, as it administers 
relaxation treatment with relaxation ratio 3-15%, after the 
drawing zone and/or relaxation treatment with temperature 
1 10 deg C or greater heat treatment manufacturing method . 
of bulk polyester composite fiber which designatesthat it does 
as feature 

[0015] 
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O. 45^Y 


















•••(2) 


0.45 <- Y 


***(2) 


O. 8^X^2. O 
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0.8 <= X*2.0 


***(3) 



jg(IV)X:7tx°'J HJ>*U>x b?*U-h£ ±Wt 
ftTK'JXXT^U B <D@^3fftg(IV)^S(4)^ 

'jxxx;u£«£*<DS£:*&o ) 

[0016] 

Y^0.7 ■••(4) 

(8) 'J ; 7^x^^ls^cfflL^s*$&□-;KDSsffl 
£A< is kiTtf^fiP— ;ur*fcy > tan— ;kz>8 

®5)££70 deg C UTtti>Zt£tt®LttZ> 
mJlB(6)*fcli(7)IBtE(D«Stt7tx 0 'jxx^;u^ 

[0017] 

(9) ^5^X^317— >T*0&£3I*J7b< 0.05cN 
/dtex iyTIC^ct^lC'J^^^iSSL^ 

fB(6H8)(7)LNm^ 1 «fE«tf>SJ;gtt* 0 'Jx 



(However, manufacturing method . of bulk polyester 
composite fiber which is stated in aforementioned(6) which 
designates that inherent viscosity (IV ) of inherent viscosity 
(IV ) (7) fiber-forming polyester jpl 1 B of the polyester A 
which designates inherent viscosity (IV ) Xrpoly trimethylene 
terephthalate of Y: fiber-forming polyester jpl 1 B as main 
component fills up next formula (4) as feature) 

[0016] 

Y*0.7*** (4) 

surface roughness of feed roll which is used for (8) relaxation 
treatment with mirror surface roll of 1 S or less, 
manufacturing method . of bulk polyester composite fiber 
which is stated in theaforementioned (6) or (7) which 
designates that surface temperature of the said roll is 
designated as 70 deg C or less as feature 

[0017] 

In order for yarn tension with (9) relaxation treatment zone to 
become 0.05 cN/d tex or less,relaxation ratio is set, 
description above which designates that the crimp is revealed 
in traveling yarn as feature (6) - manufacturing method . of 
bulk polyester composite fiber which is stated in any one 
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claim of (8) 
[0018] 

Description above to which (10) twist coefficient K is 
administered untwisted ormedium twist 0 - 10000 (1) - cloth . 
which designates that the bulk polyester composite fiber 
which is stated in any one claim of (5) at least is used for 
partas feature 

However, fineness of twist number , D:yarn of twist 
coefficient K==TX D<sup>0.5</sup>T: fiber length per meter 
(dtex) 

[0019] 

[Embodiment of the Invention ] 

polyester polymer of different 2 kinds or more of viscosity it 
pastes conjugate fiber which the configuration does bulk 
polyester composite fiber of this invention , in side-by-side 
type , eccentric core-sheath composite type or multilayer 
structure composite type alongside fiber length direction 
being something which it can be brought together,side-by-side 
type or eccentric core-sheath composite type is desirable in 
order to obtain satisfactory crimp property . 

Because by fact that viscosity designates different polymer as 
theaforementioned composite morphology , stress 
concentrates on high viscosity side at timeof yarn-spinning , 
drawing , between each component internal strain different . 

Because of that, elastic recovery ratio difference after drawing 
and with heat treatment step of cloth high viscosity side 
contract largely with heat shrinkage ratio difference, the strain 
occurs inside single fiber and takes morphology of 
three-dimensional coil crimp . 

When diameter of this three-dimensional coil and quantity of 
coil per unit fiber length , maysay, that it is decided with 
shrinkage difference (Value which adds elastic recovery ratio 
difference and heat shrinkage ratio difference andadjusts) of 
high shrinkage component and low shrinkage 
component shrinkage difference is large, coil diameter 
becomes small, quantity of coil per unit fiber length many. 

[0020] 

As for coil crimp which is required as stretch material , coil 
diameter issmall, quantity of coil per unit fiber length is 
many, (It is superior in elongation characteristic , appearance 
is good. ), fatigue resistance of the coil is good, (fatigue 
quantity of coil which responds to extension and retraction 
number of times is small,in stretch retention is superior ), 
furthermore it is a (It is superior in resilience , conformity is 
good) etc where hysteresis loss at thetime of elongation 
recovery of coil is small. 
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While satisfying these requests, as polyester by fact that 
itpossesses characteristic , for example suitable suppleness , 
drape , high dye fastness , it can make stretch material which 
issuperior in total balance. 

[0021] 

In order here, to satisfy aforementioned coil characteristic , 
characteristic of the high shrinkage component (high viscosity 
component ) becomes important. 

As for extension and retraction characteristic of coil , because 
extension and retraction characteristic of high shrinkage 
component whichdesignates low shrinkage component as 
support point becomes dominant , especially thehigh drawing 
behavior and recoverability are required to polymer which is 
used for the high shrinkage component . 

Then, these inventors without impairing characteristic of 
polyester , result of diligent investigation, discovered fact that 
polyester which designates the poly trimethylene terephthalate 
(Below PTT you briefly describe ) as main component in high 
shrinkage component is used because aforementioned 
characteristic is satisfied. 

As for PTTfiber , while polyethylene terephthalate-based rate 
which is a representative polyester fiber (Below PET you 
briefly describe ) and possessing dynamic property and 
chemical characteristic which are equal to polybutylene 
terephthalate-based resin rate (Below PBT you briefly 
describe ) fiber , the elongational recoverability quite is 
superior. 

As for this, methylene chain of alkylene glycol section is 
structure (molecular chain in 90 degrees bending ) of the 
gauche -gauche in crystal structure of PTT, furthermore 
restraint point density is low with the interaction (stacking , 
parallel array ) of benzene ring , molecular chain easily 
elongation * thinks for thesake of it recovers from fact that 
flexibility is high, with therevolution of methylene group . 

[0022] 

In addition, interfacial adhesion of PTT which is a high 
shrinkage component beingsatisfactory in low shrinkage 
component (low viscosity component ) of this invention , if it 
is a fiber-forming polyester jpl 1 which the yarn producing 
behavior stabilizes, it is not something which especially is 
limited. 

However, when dynamic property , chemical characteristic 
and starting material price are considered, PTT, PET , PBT 
whichhas fiber formability is desirable. 

Furthermore high shrinkage component (high viscosity 
component ), low shrinkage component (low viscosity 
component ) it makes PTT together, byfact that melting 
point , glass transition temperature is adjusted, it is possible 
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[0025] 
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[0027] 

Xc[%] = {dcx(d-da)}/{dx(dc-da)}xi00 
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with from the yarn-spinning step stress concentration to make 
high viscosity component , in point which can make the 
shrinkage difference large, PTT is more desirable. 

In addition, Young&apos;s modulus of fiber can be made low 
by fact that both components is designated as PTT because, 
from, there is also a benefit that crimp yarn which in soft is 
superior in resilience isacquired. 

In addition, by fact that it compounds fiber- forming polyester 
jpl 1 where alkali weight loss rate is fast in comparison with 
aforementioned 2 component as third component ,after 
making cloth , ants potassium weight loss treatment making, 
it is possible as special cross section geometry . 

[0023] 

Furthermore, it is a value where viscosity as it is called in the 
this invention it pointed to inherent viscosity (IV ), melted 
sample in ortho-chlorophenol jpl 1 andmeasured. 

[0024] 

As for bulk polyester conjugate fiber of this invention , as 
before inscribed, revolution of the methylene group happens 
easily in inside molecular chain of PTT, molecular chain the 
stretch is granted by fact that extension and retraction it does. 

That this change with reversible ones, with experiment of 
these inventors theextent crimp recovery talent where degree 
of crystallization is high is high, itunderstands also crimp 
retention becomes high. 

[0025] 

Therefore, degree of crystallization high extent is good, it is a 
preferably 35% or more , more preferably 40% or more . 

[0026] 

Here, measurement of degree of crystallization measured 
density JIS LI 01 3 (chemical fiber filament yam test method ) 
inaccordance with 7.14.2 density gradient tube method , 
sought degree of crystallization with next formula (However, 
value of dc, da when with those of PTT, composition of 
conjugate fiber is all PTT, is degree of crystallization . ). 

[0027] 

Xc [%] = {dcX (d-da ) } / {dX (dc-da ) } X 100 

Xc.degree of crystallization (%), 

d: actual measurement yarn density , 

density of dc:perfect crystal section 

density of daxompletely amorphous section 

Here, dc: 1 .387g/cm <sup>3</sup>, da: 1 .295g/cm 
<sup>3</sup> was used. 
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[0028] 

In addition, when making 2 component , composite ratio in 
point of dimension uniformity of coil of yam producing 
behavior and fiber length direction , range of high shrinkage 
component :low shrinkage component =75:25-35:65 
(weight % ) isdesirable, range 65/35 - 45/55 is more desirable. 

[0029] 

Here, PTT of this invention , terephthalic acid is designated as 
main acid component , 1 and 3 -propanediol it is a polyester 
which is acquired as main glycol component . 

However, it is possible to be something which includes 
copolymer component whoseformation of other ester bond is 
possible at ratio of 20 mole % , more preferably 1 Omole % or 
less . 

As copolymerizable compound , for example isophthalic 
acid , succinic acid , [shikurohekisanjikarubon ] acid , adipic 
acid , dimer acid , sebacic acid , dimethyl 5 -sodium 
sulfoisophthalate isophthalic acid or other dicarboxylic acids , 
ethyleneglycol , ethylene glycol bond , butanediol , neopentyl 
glycol group jpl 1 , cyclohexane dimethanol knoll , 
polyethylene glycol addition compound jpl 1 , 
[poripuropirengurikooru ] or other diols can be listed, but it is 
notsomething which is limited in these. 

In addition, it is possible to add hindered phenol type 
derivative , coloring pigment etc as fine particle , antioxidant 
of the silica or alumina as titanium dioxide , lubricant which 
becomes according to need , matting agent . 

[0030] 

In addition, overcoming cloth constraining force , in order to 
reveal coil crimp in the stable , it becomes characteristic 
where temperature which shows peak of shrinkage stress and 
shrinkage stress is important. 

As for shrinkage stress crimping behavior under high extent 
cloth restraint becomes good,handling with extent finishing 
step where temperature which shows peak of shrinkage stress 
is high with easy. 

Therefore, crimping behavior is raised with heat treatment 
step of cloth , as for the temperature which shows peak of 
shrinkage stress with 110 deg C or greater , preferably 130deg 
C or greater , more preferably 1 50deg C or greater , as for the 
maximum value of shrinkage stress above preferably 
0.20cN/d tex and above more preferably 0.25cN/d tex they 
are 0. 1 5 cN/d tex or more. 

[0031] 

In addition, as for bulk polyester composite fiber of this 
invention , crimp phase has slippedbetween multicomponent 
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fiber which configuration is done, it is something where 
thedegree of bulky of composite fiber is high. 

As suitable bulkiness which is a objective of this invention by 
fact that degreeof bulky is made high is given, it can make 
cloth which has the resistant hand with soft . 

Furthermore gap of crimp phase being coil crimp , it raises 
dispersive effect of torque , there is not emboss standing of 
yoryu pitch for mostpart regarding untwisted -soft twist , can 
make high quality cloth . 

In addition, by fact that processing with untwisted -soft twist 
is madepossible, it can make weave which does not have 
translucent sense . 

Aforementioned effect is achieved with degree of bulky 30 
cc/g or greater ,but it is a preferably 40cc/g or greater , more 
preferably 50cc/g or greater . 

By way, with PET-based composite fiber , which has kind of 
intrinsic viscosity difference which is statedin Japan 
Examined Patent Publication Sho 44-2504disclosure or, as for 
degree of bulky of composite fiber withcombination of homo 
PET and kind of high shrinkage copolymerized PET which is 
stated in the Japan Unexamined Patent Publication Hei 
5-295634disclosure at 10 cc/g extent, as for degree of bulky 
of composite fiber of Japan Examined Patent Publication Sho 
43-19108disclosure it is 20 cc/g extent at highest. 

[0032] 

In addition, bulk polyester composite fiber of this invention is 
something where Uster unevenness U% whichis a 
identification label of fat blob of fiber lengthwise direction is 
2.0% or less . 

Because of this, occurrence of dye splotch of cloth can be 
evadedfurthermore, case where it makes cloth can acquire 
cloth surface which controls contraction mottling of yarn , is 
beautiful. 

Uster unevenness U% is preferably 1 .5% or less , more 
preferably 1% or less . 

[0033] 

In addition, as for bulk polyester composite fiber of this 
invention , JIS LI 090 (synthetic fiber filament bulking yarn 
test method ) extension and retraction elongation which is 
shown in 5.Claim 7 method C (simple method ) being 30% or 
more , it is desirable at thesame time for extension and 
retraction modulus to be 85% or more . 

Until recently, as stated in Japan Unexamined Patent 
Publication Hei 6-322661 disclosure etc, latent crimp 
expression polyester fiber heat treatment wasdone with state 
which is close to load free , extension and retraction 
elongation over therewas done rule , but with this extension 
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[0036] 

*fc\ tt^a 44-2504 #fiaca® Mfta* 

¥£j££<7)fc& PET & * fcftlM*ttl|JP 5 

-295634 ^«ee<Dcfc3fc*^ PET <tiSilXS§ 
tt£l£ PET £<Dij£*£;b1+T'(D«£*T*l* 
#tt#ft*l*»*5%8rcfc5. 
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and retraction characteristic under cloth restraint cannot sayis 
always reflected with. 

[0034] 

Then as for these inventors , you paid attention to 
crimp-manifesting ability power under the cloth restraint 
being important, you did heat treatment with method which is 
shownin Figure 1 , you defined extension and retraction 
elongation and extension and retraction modulus with 
formulawhich is shown below. 

[0035] 

extension and retraction elongation (%) = [ (LI - L0 ) /L0 ] X 
100% 

extension and retraction modulus (%) = [ (LI - L2 ) / (Ll- 
L0)]X100% 

After 20 minute does 90 deg Chot water treatment with state 
which hung 1.8 X 10<sup>-3</sup>cN/d texload to L0:fiber 
skein , 1 day and night air dry doing, skein length 

After L1:L0 measuring, removing LOmeasurement load , 
hanging 90 X 10<sup>-3</sup>cN/d texload , skein length of 
30 second later 

After L2:L1 measuring, removing LI measurement load , 2 
min to leave, againhanging 1.8 X 10<sup>-3</sup>cN/d 
texload , skein length of 30 second later 

Hanging same load as 1.8 X 1 0<sup>-3</sup>cN/d tex which 
are suitable to constraining force inside namely, cloth to fiber 
skein , we assumed that by fact that the heat treatment it does, 
you display crimp-manifesting ability power under cloth 
restraint with the extension and retraction elongation of fiber 
skein . 

If we have shown fact that extent crimp-manifesting ability 
power where this extension and retraction elongation is high 
is high and it is 30% or more , because it is possible to give 
suitable stretch characteristic , it is desirable. 

extension and retraction elongation when making high extent 
cloth , because stretch performance improves, is preferably 
50% or more , more preferably 80% or more . 

[0036] 

Furthermore, with PET-based composite fiber , which has 
kind of intrinsic viscosity difference which isstated in Japan 
Examined Patent Publication Sho 44-25 04disclosure or, with 
composite fiber with combination of homo PET and kind of 
high shrinkage copolymerized PET which is stated in Japan 
Unexamined Patent Publication Hei 5-295634disclosure as for 
extension and retraction elongation athighest it is 5%. 

[0037] 
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lcG;h4ci:£SU»*L<f* 85%fil±,cty 
Jff£L<li 90%&±-Cfc£ o 

[0038] 

ttzs **IJB<DJMtt#yxXT^$tt*# 
!i, 50cN/dtex 3-1 0%T* 

©«k»*\f>y*a>*/h4IA< 15cN/dtex J2AT"C 

*<j:y»*u\ 

Htif^ttS 3-io%-e©««"V>y*a)*/h 

fill* 10cN/dtex JfilTT?&4CtA<cfcy»*U^o 



[0039] 

**«a>JMtt#yxxTJU**£*B\ * 
ftftJK*a)«^iMBic*ji>Tfiit**y** 

««>tttt«a*icgira>^m*A9iia)« 

ifc^t, M*a9tfca>ttHrft*i±» 
ui4 ioo%a±i?*y,*y»*L<i* isoku 

[0040] 

^»«£*a*i*fc«L i.sx io- 3 cN/dtex * 
«T-eo^#ftSH3feurgiayKi»«ff5c 



[0041] 

/^UBfS, d¥Sf®> X SffifS^-cT) 



In addition, when stretch is granted with extension and 
retraction of coil crimp ,also durability of crimp becomes with 
one of important element extension and retraction modulus 
becomes reference as identification label . 

extension and retraction modulus shows high extent wear 
durability and fact that it is superiorin conformity , it is a 
preferably 85% or more , more preferably 90% or more . 

[0038] 

In addition, as for bulk polyester composite fiber of this 
invention , Young&apos;s modulus 50 cN/d tex orless, 
minimum value of differentiation Young&apos;s modulus 
with elongation 3-10% being 15 cN/d tex or less isdesirable. 

As for these characteristics we have related to softness , 
resilience , elastic recovery entirely in cloth ,in order for each 
characteristic to give soft stretch , one which is a lowvalue is 
more desirable. 

Because of that, as for Young&apos;s modulus it is more 
desirable to be 40 cN/d tex or less. 

In same way, as for minimum value of differentiation 
Young&apos;s modulus with elongation 3-10% it ismore 
desirable to be 10 cN/d tex or less. 

[0039] 

bulk polyester composite fiber of this invention has high 
stretch in comparison with weave regarding knit article where 
cloth constraining force is low. 

What characteristic reality is made remarkable is elongation at 
break after the boiling water treatment . 

It is superior in extent stretch where elongation at break after 
boiling water treatment ishigh. 

Therefore, elongation at break after boiling water treatment , 
with preferably 100% or more , is more preferably 150% or 
more . 

[0040] 

Measurement of elongation at break after boiling water 
treatment , boiling water treatment doing fiber which becomes 
sample with state which is close to no load the coil crimp after 
revealing and under 1.8 X 10<sup>-3</sup>cN/d texload 
locking clamp length, issomething which it sought by fact that 
it does tensile test . 

[0041] 

In addition, cross section shape of bulk polyester conjugate 
fiber of this invention round cross section , triangle cross 
section , multilobal cross section , flat cross section , hollow 
cross section , X type cross section in additionis good even 
with variant cross section of public knowledge , what etc it is 



Page 22 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2002061031A 

IMKfi(a). (b). fli&«:n9(c). (d)*IML ft 

^faofc«¥KII*-f K/W*-f K(f), (g)*> 



[0042] 



■wa-cfc*. 

TifZ&mtf&Ztzth. ftftft K A< 0-10000 

T:*fi lm Sfc40*ft»D:ft*0>a&(dtex) 
ICT 90xio- 3 cN/dtex (DMTt«L^± 



[0043] 

ta^^^-frs^teaftatt^aatt*^ 



[0044] 

vv7s ^v^x. x-y. ?;u7 

[0045] 
[0046] 

sia±<D*»jxxx;u»a*(*a>-*ic ptt 



2002-2-28 

not somethingwhich is limited. From balance of crimping 
behavior and texture , kind of semicircle side-by-side type 
which isshown in Figure 2 (a ), (b ), eccentric core-sheath 
type (c ), (d ) and hollow side-by-side which aimedfor light 
weight , temperature-holding (e ), oblate cross section 
side-by-side which aimed for dry texture (f ), (g ) and, itcan 
use side-by-side type or eccentric core-sheath type such as 
triangle cross section side-by-side (h ) desirably. 

[0042] 

In addition, bulk polyester composite fiber of this invention 
with untwisted -soft twist emboss standingis little, weave 
surface finish * * thing possible in flat to weave . 

In addition, split state of single fiber being satisfactory 
because the twist number can be made small, it is superior in 
covering . 

Because of that it is development possible even in thin fabric 
application where the cover is required. 

In order to grant covering , because it is necessary to lower 
the bundling behavior of yarn , it is desirable for twist 
coefficient K to make twist in the untwisted ~ 0 - 10000. 

However, twist coefficient K=TX D<sup>0.5</sup> 

When fineness of twist number , D:yarn of T:fiber length per 
meter (dtex ) here, with theelectromotive twist tester 
untwisting it does twist number T of fiber length per meter 
under the load of 90 X 1 0<sup>-3</sup>cN/d tex, completely 
untwisting doing after untwisting doingquantity of 
untwisting , it is a value which is divided with fiber length . 

[0043] 

In addition, bulk polyester composite fiber of this invention 
using with alone is possible,but be able to grant moisture 
absorbing and releasing behavior and temperature retention 
with thing combining withcompound and wool with rayon 
and cuprammonium rayon or other cellulose fiber , because 
the wearing comfort improves, it is desirable. 

[0044] 

weave , knit article , nonwoven fabric , furthermore be able to 
select appropriately according to,objective such as cushioning 
material , you can use cloth morphology of this invention , for 
ideal in shirt , blouse , pants , suit , blouson etc. 

[0045] 

Next, production method where bulk polyester composite 
fiber of this invention is desirable isexplained. 

[0046] 

bulk polyester composite fiber of this invention , it allots 
polyester A where polyester polymer of 2 kinds or more 
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designates PTT as main component on one hand, it allots 
polyester B which possesses fiber formability in other , with 
kind of spinneret whichis shown in for example Figure 3 and 
Figure 4 confluence doing with discharge hole upper 
part ,side-by-side converging die style and eccentric 
core-sheath composite style after forming, it discharges from 
discharge hole in order to obtain desired cross section shape . 

yarn which discharges to be cooled, after solidification after 
doing,retracting once, it is possible to produce with 2 -step 
method where youdraw and, after spinning, drawing and take 
up , it is possible to produce with directly spinning drawing 
method which is drawn that way. 

[0047] 

In addition, stabilizing bulk polyester composite fiber of this 
invention , in order to produce,inherent viscosity of each 
component and intrinsic viscosity difference between each 
component becomeimportant. 

Though call conjugate fiber , viscosity of one side component 
being too low, there isnot a fiber formability , in order being 
too high conversely, for special spinning equipment tobecome 
necessary, it is not a practical . 

In addition, extent of bending (bending phenomenon ) of yarn 
with discharge hole directly below isdecided by viscosity 
difference between each component , that has an influence on 
the yarn producing behavior largely. 

Because of that, as for inherent viscosity (IV ) of each 
component , it is desirable tobe a combination which fills up 
next formula . 

[0048] 

0.30 X*Y*0.45X+0.30 
0.45 <= Y 
0.8 <= X*2.0 

However, inherent viscosity of Y: fiber- forming polyester jpl 1 
B(IV) 

inherent viscosity of polyester A which designates Xrpoly 
trimethylene terephthalate as main component (IV ) 

When doing multicomponent spinning , yam producing 
behavior which is stabilized by fact that inherent viscosity 
(IV ) of fiber- forming polyester jpl 1 B is designated as 0.45 
or more is acquiredand is desirable. 

It is above more preferably 0.50. 

Furthermore in order to obtain high crimp property , it is 
desirable to be0.7 or less . 

On one hand, stabilizing polyester A which designates poly 
trimethylene terephthalate as the main component , in order 
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IC, B^ttSI* 0.8-2.0 CDIbBAWLC *y 
ff*L<li 1.1-1.7 T'fc£„ 

[0049] 

=o.30X Mi Y &c<fc. 



Y=0.45X+0.30 .feUt Y 0)fii£/h$<-f & 



[0050] 

PTT PBT <Di§£-e 245-270 deg PET <D 
m-Bs-Q 265-290 deg C irf SCbM? *L<, & 
glCf&CTP&TIC 2~20cm tomf&fa^ MO 

A, N2 0>*5Stt#X*ifeS«£RilL-rt 
[0051] 

&(DigL^££f#&7ittlC, ijft&ilJtli 1000 
m/»lil±|C-r^t,<7)T-JE.y.Sf*L<l* 1200m/ 
»tt±. J:y»*L<(4 1400m/»Ja±T-feSo 



[0052] 

-So 

fca. st#*ic«ntTjifli-r4*ao!)-«ii? 



ftftli* *»6*0>lI*ttJ&< 0.15cN/dtex 8l± 



melt extrusion to do, inherent viscosity 0.8-2.0 ranges 
isdesirable, it is a more preferably 1.1-1 .7. 

[0049] 

In addition, by fact that value of Y is enlarged ascombination 
of inherent viscosity of 2 component , in comparison with 
Y=0.30X, youhold down fact that yarn-spinning yarn bending 
makes excessively high viscosity component side, stabilizing 
over lengthy , yarn-making because it is possible,you are 
desirable. 

On one hand, it is possible and is desirable to make level 
whichdesignates crimp property of yarn which is acquired by 
fact thatvalue of Y is made small in comparison with 
Y=0.45X+0.30, as the objective . 

[0050] 

In addition, as for spinning temperature it is desirable, is 
possible to install heating tube and MO (monomer , 
oligomer ) suction device , polymer oxidative degradation of 
2 - 20 cm or air , steam , N2or other inert gas generator for the 
die orifice soiling prevention under according to need 
spinneret to make 265 - 290 deg C with when they are 245 
-270 deg C, PET with when fiber-forming polyester jpl 1 B is 
PTT and PBT . 

[0051] 

In addition, fat blob (Uster unevenness ) of yarn is made 
small, in order toobtain cloth where quality is high, spinning 
rate being somethingwhich is made 1000 m/min or higher , is 
preferably 1200m/min or higher , more preferably 1400m/min 
or higher . 

[0052] 

Next, you explain drawing method in order to obtain bulk 
polyester composite fiber of this invention ,on basis of figure. 

As for Figure 8 aging after doing, applying unstretched fiber 
which isretracted once on stretcher , with one example of 
method which youdraw, Figure 9 is one example of directly 
spinning drawing method which does drawing and the 
relaxation treatment spinning after doing, without retracting 
once continuing. 

As for multicomponent fiber which bulk polyester composite 
fiber configuration is done, it is importantfor maximum value 
of shrinkage stress to be 0. 1 5 cN/d tex or more. 

For that it is desirable to draw with draw ratio of 65% or more 
of the maximum draw ratio . 

maximum draw ratio with tensile tester drawing unstretched 
fiber which is acquired with the multicomponent spinning 
with ambient temperature , it is a value which from elongation 
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(%) of thepoint where strength shows maximum it sought 
with next formula . 

Furthermore, measurement designated 5 actions and even 
elongation as E. 

[0053] 

maximum draw ratio (times ) = (E/100 ) + 1 here, Figure 8 
with 2 -step method single stage you drawbetween hot roll 1 0 
and hot roll 11 as method which is drawn or afterdoing, 2 
-stage drawing relaxation treatment you are possible to do 
between hot roll 10~hot roll 12 and, between hot roll 10 and 
hot roll 11 after drawing , between the hot roll 1 1 and hot roll 
1 2 relaxation treatment action, Continuing, it is possible to do 
redrawing between hot roll 12 and the draw roll 13. 

In addition, with directly spinning drawing method of Figure 
9 it does drawing between the hot roll 17 and hot roll 18, 
relaxation treatment is possible to do between hot roll 1 8 and 
godet roll 19 and, between hot roll 17~godet roll 19 after 
doing 2 -stage drawing , relaxation treatment it ispossible to 
do between godet roll 19 and winder 20. 

In which, maximum draw ratio shows draw ratio before 
relaxation treatment step when 2 -stage drawing is,if draw 
ratio which hybridizes draw ratio of first step and second step 
65%or more of maximum draw ratio should have been. 

In addition, when after drawing , it does relaxation treatment 
with stretcher of Figure 8 , continues and does redrawing , as 
shrinkage stress improves, the stretch characteristic which is 
represented in extension and retraction elongation improves, 
is desirable. 

As for redrawing draw ratio at time of this , it is desirable to 
be 1.01- 1.10 times because satisfactory stretching property is 
maintained without the yarn break . 

[0054] 

In addition, method which is shown next as means 
whichfurthermore raises shrinkage stress , is effective. 

When unstretched fiber package which is retracted once with 
multicomponent spinning , 8 -hour ormore aging is done with 
ambient temperature 25deg C or greater , in PTT fiber interior 
restraint point isformed with false crystal . 

Because of that, high stress joins at time of drawing with PPT 
side, it is possible to raise shrinkage stress , attendant upon 
that. 

However, when ageing time exceeds 2 weeks , because 
stretching property decreaseswith degradation of unstretched 
fiber , aging 8 -hour ~2 weeks range is desirable. 
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In addition, when hot roll 10 of drawing region , for example 
Figure 8 and between hot roll 1 1 and the chafing body is 
installed in hot roll 17 of Figure 9 and between the hot roll 18, 
it is possible, to raise drawing tension of yarn , with drag 
because shrinkage stress becomes high, depending upon 
increase of the internal strain it is desirable. 

chafing body surface pin , hot plate , roll etc of satin finish is 
desirable as chafing bodywhich it uses. 

In addition, to designate temperature which shows peak of 
shrinkage stress as 1 10 deg C or greater , in order for yarn 
temperature to become 1 10 deg C or greater , if temperature 
of heat treatment device (hot roll 11, 12 of for example Figure 
8 and hot roll 18 of Figure 9 ) should have been set. 

heat treatment device like Figure 8 and Figure 9 when it is a 
contact type , heat treatment temperature range of 130 - 200 
deg C is desirable, range of 1 50 - 180 deg C ismore desirable. 

As for melting point of PTT because there are 230 deg 
Cvicinity , with the condition where yarn temperature exceeds 
210 deg C as for substantial processingit is a impossible . 

In addition, as for drawing temperature (hot roll 10 of for 
example Figure 8 and temperature of hot roll 17 of Figure 9 ) 
it is desirable to make 55 -95 deg C with when they are 40 - 
80 deg C, PET with when fiber-forming polyester jpl 1 is PTT 
and PBT . 

[0055] 

In addition, in order to grant bulk which is a objective of the 
this invention , shifting phase of coil crimp in every single 
fiber , it is necessaryto raise gap between single fiber . 

As means for that, method which utilizes elastic recovery 
stress where the PTT is high is desirable. 

As for composite fiber of this invention , it is possible to 
reveal crimp evenunder relatively high tension with elastic 
recovery stress immediately after the drawing . 

Because of that as before inscribed, between each hot roll 3 - 
1 5% relaxation treatment are done after drawing and by fact 
that yarn tension is Iowered,with revelation of crimp splitting 
of yarn occurs, crimp phase slips and becomes bulky 
morphology . 

As for bulk improvement, aforementioned sort being 
important toreveal crimp in stable , for that it is desirable with 
relaxation treatment to designate surface (When relaxation 
treatment it does hot roll 11 of for example Figure 8 and 
between hot roll 12,when relaxation treatment it does hot roll 
18 of surface , Figure 9 of hot roll 1 1 and between godet roll 
19, surface of godet roll 19 ) of feed roll which is used for 
relaxation treatment as mirror surface roll below surface 
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roughness 1 S. 

Because slip of traveling yarn can be controled by fact that 
itmakes mirror surface roll where coefficient of friction is 
high, high elastic recovery stress can be kept to yarn 
separation point. 

[0056] 

In addition, in order to control reverse winding in yarn 
separation point of feed roll , as for temperature of feed roll it 
is desirable tomake 70 deg C or less. 

As for degree of bulky from fact that it is proportionate to 
degree of splitting being agreeable of yarn of relaxation 
treatment zone , as for yarn tension of relaxation treatment 
zone it is desirable to make low. 

In order because of that for yarn tension with relaxation 
treatment zone to become 0.05 cN/d tex or less, it is desirable 
to set relaxation ratio , in order to become0.03 cN/d tex or 
less, it is more desirable to set relaxation ratio . 

Furthermore, yarn tension referred to here is value which 
divides the tension (cN ) which depends on yarn with fineness 
(dtex ) of drawn fiber . 

[0057] 

In addition, making use of method that it passes through yarn 
which is drawn as other method in order to grant bulk , to 
theaccumulation tube, it makes crimp reveal once to 
non-tension state ,changes composite ratio between single 
fiber , by fact that different conjugate fiber of coil crimp 
diameter is done fiber mixing , shifts crimp phase , it is good. 

In addition, combining aforementioned method it is good. 

[0058] 

[Working Example (s )] 

Below, this invention is explained in detail with Working 
Example . 

Furthermore, measurement method in Working Example used 
method below. 

A. inherent viscosity 

ortho-chlorophenol jpl 1 (Below OCP you briefly describe ) 
sample polymer 0.8 g was melted in 10 ml , making use of 
Ostwald viscometer relative viscosity ;et r was sought with 25 
deg C with formula below ,IV was calculated. 

[0059] 

;et r=;et /;et <sub>0</sub>= (tX d ) / (t<sub>0</sub>X 
d<sub>0</sub> ) 
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IV=0.0242 7J r+0.2634 
ZZX\ r?:^'J-7j§»a>«iJt, 

t:*»©*TI*llll(»). 
d:5§i$<7)SS(g/cm 3 ), 
to :OCP fl>*TftlU!(#), 
doiOCP 0>^J£(g/cm 3 ) 0 

8-e*iifiaK 150 de g c/^-eaeufco 



*>^W* 10cmx2 <JWI,-:7i:U tD*9«ftl± 
tt&(dtcx) x 0.9 x (l/30)gf tLfco 

B 5 M *3H3rr5««<D»«B-C* 

fctocDmisyBT-fc-So 

urns i ©±sr= 2 *o>«jya* 6 t»it % * 

a»HBJiaBW(DHlW*6mmi:L. Zflttiyii* 
lerfl 2.5cm CD PET 2 £»lt*U 



3 OJBttli. K»£»*Lftl*Jl£ie g < 

St#4ltl§ft lm a>ttRtt£ffllvca*1t& 50, 
OOOdtex, 50cm left*^ I e"f *(#!)* li 50 
dtex <D&ftbl£ 50,000+504-2=500 ft(DT% 50 
0m©*t* R$T*500 E«LT«7F«j£50, 
OOOdtex <D*-tr£fE5) 0 

*l^»&*ifc*-tr 7 £B 6 (DIEBBtoStfKi 
HB(b)l::s-f cfc5le pet 7* ;ui* 2 £KS£ 1 
ir<DP B !(cgLA*U IBVei**K»£5lo»y. 
*-bft 25cm left* «Hle*-fe 7 *o 

fifl 4 lifg£ttt££H 3 t^l+LT 50g left* 
cfcdleU JltKDSl" L(cm)£I£<^i:*o 

[0060] 

aw 

V(cc)=L 2 /7T X2.5 

W(g)=50000 x (0.5/0.25) x (0.025/1 0000)=0.25 
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IV=0.0242;et r+0.2634 

Here, viscosity , of;et:polymer solution 

viscosity , of;et <sub>0</sub>:OCP 

drop time of t: solution (seconds ), 

density of d:solution (g/cm <sup>3</sup> ), 

drop time of t<sub>0</sub>:OCP (seconds ), 

density of d<sub>0</sub>:OCP (g/cm <sup>3</sup> ). 

B. shrinkage stress 

With [kanebouenjiniaringu ] Ltd. supplied thermal stress 
measuring apparatus , it measured with rate of temperature 
increase 1 50deg Cper minute . 

sample made loop of 10 cm X 2, initial stage tension made 
fineness (dtex ) X 0.9X (1 / 30) gf . 

Degree of C.bulky 

As for Figure 5 with oblique view of device which measures 
degreeof bulky M, Figure 6 is drawing in order to explain 
measurement method with this device . 

It provides cut-in 6 of 2 in upper surface of sample stage 1, 
designates the spacing between outer edge portion as 6 mm , 
applies PET film 2 of width 2.5 cm on this cut-in and 
transfers, connects probe equipped fitting 3 and load 4 under 
that. 

When sample is not mounted, as shown zero rank of 
graduation 5,set it does probe of fitting 3. 

sample it becomes nominal fineness 50, OOOdtex , fiber length 
50cm making use of wrap reel of circumference 1 m,it 
requires, (If it is a yam of for example 50dtex , because 50, 
000 / 50 / 2 = 500 is, 500 winding doing yarn of 500 m with 
wrap reel , it makes skein of nominal fineness 50, OOOdtex . ). 

As skein 7 which is acquired next front view of Figure 6 (a ) 
andshown in sectional view (b ) it inserts between PET film 2 
and sample stage 1 , itpulls sample which is shrunk, in order to 
become skein length 25cm , itlocks skein 7. 

load 4 probe equipped fitting 3 and total doing, grasps the L 
(cm ) which requiring and probe 50 g ago is shown. 

It measures, thrice from average L value calculates degree of 
bulky M with next formula . 

[0060] 

M (cc/g ) =film yarn weight W in volume V/film in 

V (cc ) =L<sup>2</sup>/;pi X 2.5 

W (g ) = 50000 X (0.5/0. 25) X (0.025 / 10000) = 0. 25 
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jis Liow^fiSiN&ii^^i/hA^floi&ia 
W5\i\ 5.7 mat (m«a)icttt\ m 1 ic^ 



[0061] 

#«#«*(%H(Ll-L0yL0] x 100% 



#«S5W4*(%H(L1-L2)/(L1-L0)] x 100% 



L0:«H*-fel:: 1.8 x 10" 3 cN/dtex fim^EUitt 
alT- 90 deg CJtt*«a$20»IH|fTl\ 1 Sft 

Ll:LO afl^^,Loii^^a$isy^^r9oxi 

0" 3 cN/dtex £rS£ffiLT 30 fj>&0):*j-trft 



L2:L1 aStt.Ll aiJEWB£ftyBlvC2#ni| 
JftSU Wlf 1.8 x 10- 3 cN/dtex fiM^fiLT 30 

e.b#«, *>**(aj(ii3i»«ta*) 

H*^^-UX>x-y^(tt)aS{ TENSILON UC 
T-100 T? JIS L 1013(^SS«|-7^»h^ia 



ftfc. ttRr#Ktt S-S i&JKl::£(t«**B4]£ 

h*K»*a)«> 7.io ttjug3ia&&u&i=*&ii 

E ST'^btlfc S-S fifg<0&£(Dl£2)£EI 7 (D 



IS&fclifiSICifil'itf^-C 20 flfdj 90 deg C 

TVtiWtfiSH TENSILON UCT-100 £J8L\ 
1.8xio- 3 cN/dtex ^«T"eoA^fi^ @£LT 



OA^HHI± 50mm. ?I5§ ilg 200mm/^lC 
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D. extension and retraction elongation , extension and 
retraction modulus 

JIS LI 090 (synthetic fiber filament bulking yarn test 
method ), in accordance with 5. Claim 7 method C (simple 
method ), heat treatment was done with method which is 
shown in Figure 1 , extension and retraction elongation and 
extension and retraction modulus weredefined with formula 
which is shown below. 

[0061] 

extension and retraction elongation (%) = [ (LI- L0 ) /L0 ] X 
100% 

extension and retraction modulus (%) = [ (LI - L2 ) / (Ll- 
L0)]X100% 

After 20 minute does 90 deg Chot water treatment with state 
which hung 1.8 X 10<sup>-3</sup>cN/d texload to L0:fiber 
skein , 1 day and night air dry doing, skein length 

After L1:L0 measuring, removing LOmeasurement load , 
hanging 90 X 10<sup>-3</sup>cN/d texload , skein length of 
30 second later 

After L2:L1 measuring, removing LI measurement load , 2 
min to leave, againhanging 1.8 X 10<sup>-3</sup>cN/d 
texload , skein length of 30 second later 

E. tenacity , Young&apos;s modulus (initial tensile modulus ) 

raw fiber was measured with constant rate of specimen 
extension condition which with Orientech Corporation (DB 
69-607-3550 ) supplied TENSILONUCT-100 isshown in JIS 
L1013 (chemical fiber filament yarn test method ). 

Furthermore, elongation at break it sought from extension of 
point whichshows maximum tenacity in S-Scurve . 

In addition, it measured Young&apos;s modulus with 
condition which is shown in7.10 initial tensile modulus of JIS 
LI 01 3 (chemical fiber filament yarn test method ). 

F. differentiation Young&apos;s modulus 

Like Figure 7 differentiation doing stress of each point of 
S-Scurve which is acquired with Item E with elongation , it 
sought. 

elongation at break after G.boiling water treatment 

20 minute 90deg Chot water treatment doing raw fiber with 
state which is close to no load ,it revealed coil crimp , locking 
clamp length under 1.8 X 1 0<sup>-3</sup>cN/d texload 
making useof Orientech Corporation (DB 69-607-3550 ) 
supplied TENSILONUCT-100, it tested constant rate of 
specimen extension . 

It pulled grip spacing with 50 mm , strain rate 200mm/min , it 
sought from extension of thepoint which shows maximum 
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thtzo 

H.$smbit 

JIS L1013«fc^lt*7-f7»h*KilSa)7.1 

4.2 ©asflesaicttufcsfcaisu ea 

[0062] 

Xc[%] = {dcx(d-da)}/{dx(dc-da)} x 100 

Xc:J|gJHbJS(%), 

d:3SSl*ffi&. 

dc:is£$£iiap0>?&jt 

da:^±|fftg|5<Dffig 

CZT?. dc:1.387g/cm\ da:1.295g/cm 3 ^ffl^f= 0 



Uftltttg 

•yVUHaTICfclNTjgJS 280 deg C. g<*jf 
a 1216sec''r'Oai|^$ 3 ElfTl"P*1I&MI 



&ft¥£lS]<7)*£iS(/'--7;U7 i Xh)l±, 'Vx;u 
«!?— (*fc)ttSg USTER TESTER M 
ONITORC -eS'l^Lfco 

*iIH 50m/#T' 1 #M{Jt*U /-V 
;«-K-C¥«S««»(U%)*iB«Lfc. 

*H#***'JX^T-y^(*)ttB TENSILON 
UCT-100 T*#ft$"t!\ ffb+l*: S-S ft^lCfc 



ft*>\ O^BW 50mm, 3193 

jg 4oomm/»<ku, auer* 5 am^eTW E 

fcLfc. 
[0063] 

«*5E#fS*(ftHE/ioo)+i HffitfiJ l 



ttiSUW£l/C»fc**>£ 0.35 M%#=ffL 
fc@%ISJ6(IV)j!)< 1.38($Htttt 1280poise)<7> 
PTT mtTtl'Z 0.35 S«%^WLfc 
@^ffiS(IV)A< 0.65(j§14iteg 260poise)CD* ; E 
PTT ^-t^l-enSl^lcSltL, 260 d 

eg C-CH3l=S-r*a$**S36?W!>**tt 
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tenacity . 

H. degree of crystallization 

It measured density JIS LI 013 (chemical fiber filament yarn 
test method ) in accordance with 7.14.2 density gradient tube 
method ,sought degree of crystallization with next formula . 

[0062] 

Xc [%] = {dcX (d-da ) } / {dX (dc-da ) } X 100 

Xc:degree of crystallization (%), 

d: actual measurement yarn density , 

density of dcrperfect crystal section 

density of daxompletely amorphous section 

Here, dc:1.387g/cm <sup>3</sup>, da:1.295g/cm 
<sup>3</sup> was used. 

I. melt viscosity 

Measurement with temperature 280deg C, strain velocity 
1216s <sup>-l</sup> thrice doing average was designated as 
the melt viscosity making use of Toyo Seiki Ltd. supplied 
Capillograph IB, in under Chisso Corp. (DB 69-064-2582 ) 
atmosphere . 

J.Uster unevenness 

It measured fat blob (normal test ) of fiber lengthwise 
direction , with Zellweger Uster Ltd. supplied Uster Tester 
RMONITORC. 

1 minute it supplied condition , with yam speed 50m/min , 
measured mean deviation ratio (U% ) with normal mode . 

K. maximum draw ratio 

elongation doing unstretched fiber with Orientech 
Corporation (DB 69-607-3550 ) supplied 
TENSILONUCT-100, it sought from the elongation E of 
point which shows maximum tenacity in S-Scurve which 
itacquires. 

Furthermore, elongation condition made grip spacing 50mm , 
strain rate 400mm/min , measurement made even E of 5 
actions. 

[0063] 

maximum draw ratio (times ) = (E/100 ) + 1 Working 
Example 1 

From conjugate fiber spinneret of 36 holes which possess 
structure to which inherent viscosity (IV ) which 0.35 
weight % contains titanium dioxide as matting agent homo 
PTT of 1.38(melt viscosity 1280poise ) and inherent viscosity 
(IV ) which 0.35 weight % contains titanium dioxide melts 
the homo PTT of 0.65 (melt viscosity 260poise ) respectively, 
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fcilft 1400m/»T?5l»y 235dtex. 367-f5» 



tt5feKfl*0ft*Bfttt*l* 4.6 fg-efcofc 0 
*6lC*E#*$a*a* 25 deg C x 2 BM 

m 1 *vhP— JU 10 aft 70 deg C,}|itt± 

rf o.8S)o>« 2 /t^hP-;u i i aft 3 

5 deg C.ftl^hP— ;H0.»2*^hP— ;U 

ii mm*fe& 3.2 f&(g*a#<&*(D 7o%yc 

E#, £blcm 3 *yhP— ;U 12 Sft 170 deg 
C Vm 2 ta/hP— JU IK * 3 *^hP— 12 
HH<D'J5^X» 13%£U ft 3 *^hP— ;U 12 
tKP-P-JU 13 (DM"? 1.02 f&IZH#L, fa 8 
4dtex, 36 7-f ^l/KDSEtt ft* Hfc. 

ftjs.U5^x*a7->©**si*i* o.oic 

N/dtex T'feofco 

*fc* '&Z>htz&%mMvm&\Z % 56dtex, 18 7 

-r7»ho> pet &%m*&£mmv&&\zL 

X 2/1 »y^JU(ftSft 86 */<<>*)G>±«£o< 

y. v^-y— i^ry^^teaLT^hu^* 

[0066] 
Hffi#J6 



@*r*£ft(IV)rf)< 1.02(»Bttft 900poise)C7)7fx^E 
PTT ts B£ftft(IV)*< 0.65 PTT (Diffl 

HLfc. 

l fc**. 



separately with spinning temperature 260deg C shows in the 
Figure 3 composite ratio (weight % ) 50: It discharged with 
50, acquired side-by-side type composite structure 
unstretched fiber (As for fiber cross section Figure 2a ) of 
take up 235dtex , 36filament with the spinning rate 
1400m/min. 

maximum draw ratio of said unstretched fiber was 4.6 -fold . 

Furthermore after ambient temperature 2 5 deg CX 2day aging 
doing unstretched fiber , with draw ratio 3.2-fold (70% of 
maximum draw ratio ) between second hot roll 1 1 temperature 
35deg C, first hot roll 10, second hot roll 1 1 of first hot roll 
1 Otemperature 70deg C, mirror surface finishing (surface 
roughness 0.8S ) drawing , furthermore it made relaxation 
ratio 1 3% between second hot roll 1 1 , third hot roll 1 2 with 
third hot roll 1 2temperature 170deg C making use of stretcher 
which isshown in Figure 8 , between third hot roll 1 2 and 
draw roll 13 drew in 1.02 times , acquired drawn fiber of 
approximately 84 dtex , 36filament . 

Furthermore, yarn tension of relaxation treatment zone was 
0.01 cN/d tex. 

Either yarn-spinning , drawing did not occur as for yarn 
producing behavior being satisfactory, as for yarn break . 

property value is shown in Table 1 , but bulk and extension 
and retraction characteristic which aresuperior were shown. 

In addition, yarn which is acquired with untwisted in 
weft ,PET of 56 dtex , 18filament usually drawn fiber it made 
greige goods of 2/1 twill (warp density 86/inch ) with 
untwisted to warp , relaxation treatment did with [sofiisaa ] 
and acquired stretch cloth . 

texture where surface of cloth is not occurrence of emboss 
with flat , has bulkiness with soft was shown. 

[0066] 

Working Example 6 

inherent viscosity (IV ) other than homo PTT and inherent 
viscosity (IV ) of 1.02 (melt viscosity 900poise ) combineof 
0.65 homo PTT, you appraised with method which is similar 
to the Working Example 2 . 

Result is shown in Table 1 . 

As for Working Example 6 either yarn-spinning , drawing did 
not occur as for yarn producing behavior beingsatisfactory, as 
for yarn break . 

In addition, extension and retraction characteristic was 
inferior a little by comparison with the Working Example 2 , 
but fully it had possessed potential which can be used as 
stretch materia! . 
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[0067] 

mmmi 

@*ttJS(IV)/)< 1.82(£IM&ft 1450poise)<D7f> 
* PTT tH*ft*(IV)36< 0.7(;§114¥£j£ 350pois 
e)(D7h* PTT a)«**t>1tiL, 3. 

o fft(s*sttfs*a) 7o%)tLfcia#n**«« 



[0068] 

EflXST?©* 3 Th^hP— ;u(HR)12 0SJt£ 
35 deg C fcLfcBMttSWSfll 2 t®&<Dlj)£ 

ioo deg c tis<, *ma>'j5^xxg-e 



[0069] 

fi#xg-e<D» i *yho-;u lo, ft 2 yfa/hn 

1 1 M&ttfe*£ 2.8 tt(ft*B#tt«® 6 

\%)tLtzVLMtmmm 2 tmmo^mvwm 

Uzo 

#fttfeA<S&*fc«>lc 

[0070] 

J±^J 3 

m 2 7h^hn~;u 1 k * 3 ^kp-;u 12 raa>y 

^x*£ o%tLtz\>m\tmmm 1 is«<D 



[0067] 

Working Example 7 

Other than inherent viscosity (IV ) homo PTT and inherent 
viscosity (IV ) of 1 .82 (melt viscosity 1450poise ) combinesof 
homo PTT of 0.7 (melt viscosity 350poise ), 3.0 times (70% 
of maximum draw ratio ) with doing draw ratio youappraised 
with method which is similar to Working Example 1 . 

Result is shown in Table 1 . 

As for Working Example 7 either yarn-spinning , drawing did 
not occur as for yarn producing behavior beingsatisfactory, as 
for yarn break . 

In addition, similarity to Working Example 1 , bulk and 
extension and retraction characteristic whichare superior were 
shown. 

[0068] 

Comparative Example 1 

third hot roll with stretching process (HR ) other than 
designating temperature of 12 as35 deg C, you appraised with 
method which is similar to Working Example 2 . 

As for Comparative Example 1 peak temperature which 
shows maximum value of shrinkage stress 1 00 deg C is low, 
wrinkle approached because sudden contraction enterswith 
relax step of cloth , became something where surface quality 
is bad. 

In addition, those where also extension and retraction 
characteristic of cloth which is acquiredis low, is lacking in 
potential as stretch material . 

[0069] 

Comparative Example 2 

Other than draw ratio between first hot roll 1 0, second hot roll 
1 1 with stretching process 2.8 times (61% of maximum draw 
ratio )with doing, you appraised with method which is similar 
to the Working Example 2 . 

Result is shown in Table 1 . 

As for Comparative Example 2 crimp-manifesting ability 
power under weave restraint is low because shrinkage stress is 
low, because stretchability is inferior those which are lacking 
in the potential as stretch material . 

[0070] 

Comparative Example 3 

Other than 0% doing relaxation ratio between second hot roll 
1 1 , third hot roll 1 2, you appraised with method which is 
similar to Working Example 1 . 
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@*r&Jt(IV)A< 1.38 0>** PTT ^Bftttfto 
V)A< 0.44 (0*^ PTT(f§!l4ltelS 100poise)<Z)!iS 

[0072] 

[SUJ 
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Comparative Example 3 quite high extension and retraction 
characteristic was shown, but with untwisted itdesignates as 
weave , when relax heat treatment it does, those to which the 
quality is bad because emboss of yoryu condition reveals in 
the weave entire surface , is lacking in potential as product . 

[0071] 

Comparative Example 4 

inherent viscosity (IV ) other than 1.38 homo PTT and 
inherent viscosity (IV ) combine of 0.44 homo PTT (melt 
viscosity 1 OOpoise ), result which is appraised with method 
which issimilar to Working Example 1 is shown in Table 1 . 

It was not possible with polymer combination of Comparative 
Example 4 bending with spinneret directly below was terrible, 
stabilizing, yam-spinning to do. 

[0072] 

[Table 1 ] 
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[0073] 

mrnm* 

mnLmtLTMit*$>% 0.35 mm%^L 

(IV)7b< 0.82(?gii!)|S j£ 600poise)(D^ PBT (DJjfl 
[0074] 



f6^L»J<i:LT^k^^>$ 0.35 M%£*L 
fc@^JteS(IV)^1.38 0)^PTTi:. 
(IV)*< 0.60(5§it)(6]S 950poise)0)7t-^E PET (DiSfl 
<7*£tr£<!:U $ft*Sg 280 deg C Vm&, % 

i*yhp-;uiocD;sjt8o deg c.mwfemz 
3.4 io%)tLtz&L*utmm 

mmm 9 <Dm^\tmx^tz 0 



[0076] 
Hife^J 12 

mSLmtLXMitT^Z 0.35 M%#*fL 
fc@^*£S(iy)/)< 1.38 (Dt^ PTT <t@^3teg(I 
V)A* 0.95(5§i4*£Jt 790poise)(D7^^ PTT <Dt& 

frsti-etuzututmmm 2 tmmojj&x 
mmuzm^m 2 ic^-r 0 



mmm 12 \tmmm 2 ttt®Lximtt&Ms. 

l^CDVfoitzt)^ ft*(D PET/PET 

[0077] 
tt&flj5 

@*3|4JS(IV)^ 0.85(?§|lt3teJt 3000poise)(D* 
PET £EI*¥£Jt(IV)a< 0.60(^14 ttS 950poi 
se)CD7f>^E PET (DK&frSfrVtL. igfi^SS 290 



[0073] 

Working Example 8 

inherent viscosity (IV ) which 0.35 weight % contains 
titanium dioxide as matting agent otherthan 1.38 homo PTT 
and inherent viscosity (IV ) combine of homo PBT of 0.82 
(melt viscosity 600poise ), youappraised with method which 
is similar to Working Example 4. 

Result is shown in Table 2 . 

yarn producing behavior of Working Example 8 was 
satisfactory. 

In addition, bulky characteristic , extension and retraction 
characteristic was similar to Working Example 4 satisfactory. 

[0074] 

Working Example 9 

Other than inherent viscosity (IV ) which 0.35 weight % 
contains titanium dioxide as the matting agent 1.38 homo PTT 
and inherent viscosity (IV ) combines of homo PET of 0.60 
(melt viscosity 950poise ),3.4 -fold (70% of maximum draw 
ratio ) with doing temperature 80deg C, draw ratio of 
yam-spinning , first hot roll 1 0 with spinning temperature 
280deg C youappraised with method which is similar to 
Working Example 2 . 

Result is shown in Table 2 . 

yarn producing behavior of Working Example 9 was 
satisfactory. 

In addition, both bulky characteristic , extension and 
retraction characteristic it was satisfactory. 

[0076] 

Working Example 1 2 

inherent viscosity (IV ) which 0.35 weight % contains 
titanium dioxide as matting agent otherthan 1.38 homo PTT 
and inherent viscosity (IV ) combine of homo PTT of 0.95 
(melt viscosity 790poise ), theresult which is appraised with 
method which is similar to Working Example 2 is shown in 
Table 2 . 

As for Working Example 1 2 those where extension and 
retraction characteristic is low by comparison with the 
Working Example 2 , those where is superior than 
conventional PET /PET side-by-side converging die yarn . 

[0077] 

Comparative Example 5 

Other than inherent viscosity (IV ) homo PET and inherent 
viscosity (IV ) of 0.85 (melt viscosity 3000poise ) combinesof 
homo PET of 0.60 (melt viscosity 950poise ), with spinning 
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[0078] 

ttitM6 

^&iIlt£920m/#i:LT285dtex v 36?>T7» 
flk H#fS¥ 3.7 fS(g*S#fS$0> 70%)T*S 

turn 6 \tmmm 2 tm&. mtitznmn. & 

U%*< 2J%£»L^fctolcafetf*£Lfci:*lc 



[0079] 

HJ5fc« 13 

1 t^JhD—Jl 17 JSJS 1100m/fl\ $ 2 Tfa/hD 
— Jl> 18 gft 3960m/#(S#ft* 3.6 ft, g* 
SE#fS$0) 71%). m 1 /+>^hP-;U 17 3ft 60 
deg C,|2 7f^hP-;U 18 fig 180 deg C T? 
tt*-E#Lfctt.a«LT» 2 ^hD~;u 1 
8. zdr^hP-JU 19 PpTC 5%'J5y*XU 
&£ 3762m/#tLr»»tt*a#Lfcl5lW* 
Hffifl] 9 4rHttO>*ifc-C 84dtex, 36 7*f7*>h 



fttttt**2fc**. 
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temperature 290deg C drawing with yarn-spinning , first hot 
roll lOtemperature 80deg C youappraised with method which 
is similar to Working Example 2 . 

Result is shown in Table 2 . 

As for Comparative Example 5 as for spinning property 
although it is satisfactory, the yarn vibration was large with 
relax zone with stretching process , travelling was the 
unstable . 

In addition, as emboss of yoryu pitch occurs occasion 
whichboth bulky characteristic , extension and retraction 
characteristic is low, makes weave , those which are lacking 
in the potential as stretch material . 

[0078] 

Comparative Example 6 

You obtained side-by-side type composite structure 
unstretched fiber of 285 dtex , 36filament with spinning rate 
as 920 m/min , otherthan drawing with draw ratio 3.7 times 
(70% of maximum draw ratio ), you appraised with method 
which issimilar to Working Example 2 . 

property value is shown in Table 2 . 

Comparative Example 6 similarity to Working Example 2 , 
showed bulk , and extension and retraction characteristic 
which are superior, but when U% which is a identification 
label of thread clump 2.3% because it is high making dyed 
cloth dye splotch occurs, those where quality is bad. 

[0079] 

Working Example 13 

first hot roll 1 7velocity 1 lOOm/min , second hot roll 
18velocity 3960m/min (71% of draw ratio 3.6-fold , 
maximum draw ratio ), yarn-spinning * after drawing with 
first hot roll 1 7temperature 60deg C, second hot roll 
1 8temperature 180deg C, continuingmaking use of coupled 
spin-draw device (DSD ) which is shown in Figure 9,5% 
relax itdid between second hot roll 18, godet roll 19, directly 
spinning other than drawing, it acquired the side-by-side type 
composite structure drawn fiber of 84 dtex , 36filament with 
method which is similar to Working Example 9 as the windup 
speed 3762m/min . 

As for yarn producing behavior being satisfactory, as for yarn 
break it did notoccur. 

property value is shown in Table 2 . 

Because shrinkage stress is low with relaxation treatment it 
did not contract Working Example 13 in fully , extension and 
retraction characteristic of weave which is acquired was 

inferiorsomewhat, but those where is superior than 

— „i — „ j~ 
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[0080] 
[8 2] 



conventional goods 

[0080] 

[Table 2 ] 
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[0083] 

wmttjissk&m ms.^.^^m 
[Hi] 

[02] 
[03] 
[04] 

**«a>«it*«*-rsf=tf>i::8*L<jiii*& 

[05] 



[07] 

*&91(£lfcffl 9)<D«8lta>(£a;fttf«MH'l/ 
[08] 

[09] 



[0083] 

[Effects of the Invention ] 

By using bulk polyester composite fiber of this invention , 
bulk as stretch which issuperior in soft feel with 
crimp-manifesting ability power which is superior is 
given,because it is a non torque , there is not dye pollution 
which emboss ofyoryu pitch is difficult to reveal even with 
untwisted -soft twist , with polyurethane blend problem 
becomes, it is something which can acquire high quality 
cloth . 

[Brief Explanation of the Drawing (s )] 
[Figure 1 ] 

It is a figure in order to explain measurement method of 
extension and retraction elongation , extension and retraction 
modulus . 

[Figure 2 ] 

It is a figure which shows fiber transverse section geometry of 
fiber of this invention . 

[Figure 3 ] 

It is a longitudinal cross-sectional view of spinneret which is 
desirably used in order to produce fiber of this invention . 

[Figure 4 ] 

It is a longitudinal cross-sectional view of spinneret which is 
desirably used in order to produce fiber of this invention . 

[Figure 5 ] 

It is a oblique view of device in order to measure degree of 
bulky . 

[Figure 6 ] 

It is a drawing which shows measurement method of degree 
of bulky . 

[Figure 7 ] 

It is a stress and a differentiation Young&apos;s modulus 
-elongation curve of fiber of this invention (Working Example 
9). 

[Figure 8 ] 

It is a conceptual diagram of drawing device which is used 
with Working Example of this invention . 

[Figure 9 ] 

It is a conceptual diagram of directly spinning drawing device 
which is used with Working Example of this invention . 

[Explanation of Symbols in Drawings ] 
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fits 

5 
6 



i 

sample stage 
10 

hot roll 
11 

hot roll 
12 

hot roll 
13 

draw roll 
14 

winder (drawn fiber package ) 
15 

yarn-spinning yarn 
16 

entanglement nozzle 
17 

hot roll 
18 

hot roll 
19 

godet roll 
2 

PET film 
20 

winder (drawn fiber package ) 
3 

probe equipped fitting 
4 

load 
5 

graduation 
6 

cut-in 
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Drawings 
[01] 

Tt 



skein 
8 

unstretched fiber package 
9 

feed roll 
[Figure 1 ] 
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[Figure 2 ] 
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[05] [Figure 5] 
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